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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL HARDWARE
NUMBER: 06-34-0610 -X

SUBSYSTEM NAME: ACTIVE THERMAL CONTROL

REVISION: U 0Z2/04/88
PART DATA
PART NAME PART NUMBER
VENDORE NAME VENDOFE. NUMBER.
LEU : WATER 5FRAY BEQILER AZSEMELY MC250.0018 ITEM E12
SRuU t HYDRAULIZ BYPASS/RELIEF VALWVE SVTESE02-2

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
HYDRAULIC BYPASS/RELIEF WVALVE

QUANTITY OF LIKE ITEMS: 3
ONE EACH BOILER ASSEMBLY

FUNGTION:

PROVIDES CAPABILITY TO BYPASS THE HYDRALILIC HEAT EXCHANGER SECTION
DURING PERIDDS WHEN HYDRAULIC COOLING 1S NOT REQUIRED AND RELIEF WALVE
LIMITS THE PRESSURE DROF ACROSS THE SPRAY BOILER FOR HIGH FLOWY
CONDITIONE.
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FAILURE MODES EFFECTS ANALYSIS FMEA -~ CIL FAILURE MODE
NUMBER: 06-3A-0&1&-D5

REVISION#: 1 QR/25/5H
SUBSYSTEM NAME: ATCS-WATER SPRAY BOILER
LRU: WATER SPRAY BOILER ASSEMBLY CRITICALITY OF THIS
ITEM NAME: HYDRAULIC BYPASS/RELIEF VALVE FAILURE MCDE: 1R2

FAILURE MODE:
EXTERNAL LEAKAGE

MISSION PHASE: L2 LIFT-GOFF
0O DE-QRBIT

VEHICLE/PAYLOAD/KIT EFFECGTIVITY: 102 SOLUMBIA
1843 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CALSE:
MECHAMICAL SHOCE, VIBRATION, GORROSION, FORQSITY, DAMAGED SEAL

CRITICALITY 1/1 DURING INTACT ABORT ONLY? YE&
RTLS RETURN TO LAUNCH SITE

REDUNDANCY SCREEN A) PASE

Bj) PASS
C) PASS
PASS/FAIL RATIONALE:
A)
B}
C)
- FAILURE EFFECTS -

(A) SUBSYSTEM:
NG EFFECT
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FAILURE MODES EFFECTS ANALYSIS [FMEA} -- CIL FAILURE MODE
NUMBER: 08-3A-0610- 05

{B] INTERFACING SUBSYSTEM(S):

SUBEYSTEM DEGRADATION - EXCESSIVE FLUID DEPLETION WOULD RESULT [N LOSE OR
OWVER HEATING OF ONE HYDRAULIC SYSTEM. POESIBLE LOZE OF LIMITED RUN TIME OF
ONE APLIYHYD SYSTEM DUE TO LOSS OF HYDRALULIC FLUID ANDIOR, COOLING. LIMITED
RUN TIME MAY NOT ALLOW APUMHYD SYSTEM TO SUIPFORT ENTIRE POWERED FLIGHT
OR ENTRY PHASE. LOSS OF HYDRAULIC CAPABILITY TO THROTTLE OME MAIN ENGINE,
LOSS OF HYDRAULIC LANDING GEAR DEFLOY AND NOSEWHEEL STEERING IF SYSTEM
QNE IS LOST, AND LOSS OF ONE OF THREE ET UMBILICAL RETRACT ACTUATORS FOR
FACH UMBILICAL PLATE. LOSS OF REDUNDANT HYDRAULIC POWER SYSTEM FOR FOUR
TVC ACTUATORS, LSS OF ONE OF THREE HYDRALULIC POWER SYSTEMS 1O FLIGHT
CONTROL SURFACES AND BRAKES.

(G MISSION:
ABORT DECISION - REMAINING TWO SUBSYSTEMS PROVIDE SAFE RETLRN.

(D} CREW, VEHICLE, AND ELEMENT(S5}):
NO EFFECT

(E) FUNCTIONAL GRITICALITY EFFECTS:

FUNCTIONAL GRITICALITY EFFECT - POSSIBLE LOSS OF GCREWNVEHICLE WITH THIS
FAILURE PLUS LOSS OF A SECOND APWUHYD SYSTEM. CRIT 1 FOR SSME INDUCED RTLS
IF LOSS OF APU/HYD SYSTEM OCCURS DURING MAX G SSME THROTTLE DOWN PHASE
DUE TO THIS WSE FAILURE.

DISPOSITION RATIONALE-

{A) DESIGN:

WVALVE BODIES ARE CONSTRUCTED OF 347 STAINLESS STEEL (S5) AND 17-4 PH 85 AND
THE BODIES ASSEMELED WITH FASTENERS WITH LOCKING PROVISIONS. THE SEALS
ARE VITON. DUAL *0O" RINGS ARE USED ON ROTATING SHAFT. DESIGN SAFETY FACTOR -
PROOF PRESSURE OF 1.5 AND BURST OF 2.5,

(2) TEST:

QUALIFICATION:

- BYPASS VALYE IS FUNCTIONALLY TESTED TO WITHSTAND 2000 OPERATING CYCLES
(BYPASS-HX-BYPASS).

s« RANDOM VIBRATION TEST (BOILER AND VENT AREA) - ACCELERATION SPECTRAL
DENSITY INCREASING AT RATE OF 6 DB/OCTAVE FROM 20 TO 50 HZ; CONSTANT AT .
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMEBER: 06-3A-0610- 05

0.01 5 SQHZ FROM 5C TO 2000 HZ FOR 48 MINUTES/AXIS (100 MISSION
ECQUIVALENGY). TEST PERFORMED WITH STORAGE TANK LOADED 100 PERCENT AND
AT MAXIMUM OPERATING PRESSURE (FULL GNZ PRESSURE). HYDRAULIC AND APU
LUBE OIL CIRCUITS PRESSURIZED TO MAX OPERATING PRESSURE THRCUGHOUT
TEST. PASSIFAIL CRITERIA: NO DAMAGE OR PERMANENT DEFORMATION; NG
ELECTRICAL GIRCUT INTERRUPTIONS DURING TEST.

s+ SHOCKTEST - (PER MIL-STD-810, METHOD 516.1, PROCEDURE 1) 18 SHOUKS TOTAL, 6
EACH AXIS, AT 15 G'S PEAK VALUE FOR 11 M5 NOMINAL DURATION WITH FULL WATER
LOAD. PASS/FAIL CRITERIA UNIT MUST PASS SUBSEQUENT PERFORMANCE TESTS
[INCLUDING HYDRAULIC CIRCUIT PROOF AND LEAK CHECKS).

a THERMAL CYCLE TEST - TESTED AT CPERATING CONBITIONS AT 7O TO 275 TO 70
DEG F WITH DWELL OF 10 MINUTES AT EACGH LEVEL FOR 5 GYCGLES. ALSC TESTED
VATH WSEB NOT OPERATING AT 70 TG <55 TG 70 DEG F WITH A DWELL OF 3 HOURS AT
EACH LEVEL FOR 3 CYCLES. PASS/FAIL CRITERIA: NO DAMAGE OR PERMANENT
DEFORMATION. UNIT MUIST PASS SUBSEQUENT PERFORMANGCE TESTS (INGLUDING
HYDRALILIG CIRCUIT PROOF AND LEAK CHECKS).

ACCEFTANCE:

»  BYPASS VALVE COMPONENT TESTED PRIOR TO WSB ASSEMBLY AS FOLLOWS:
HOUSING PROCF TESTING, HYDRAULIC LEAKAGE TEST (THE SHAFT SEALS ARE
TESTED [NDIVIDUALLY).

+  EXAMINATION OF PRODUCT - VERIFICATION OF WORKMANSHIP, FINISH, DIMENSIONS,
CONSTRUCTION, CLEANLINESS, IDENTIFICATION, TRACEASILITY LEVEL AND
PROCESSES PER DRAWINGS AND MC250-0018 (W3SE PROCUREMENT SFEC).

s HYDRAULIC CIRCUIT PROOF TEST - TESTED AT 2250 F3IG FOR 5 MINUTES MINIMUM
WITH HYDRAULIC FLUID. PASS/FAIL CRITERIA. NO EVIDENCE GF FERMANENT
DEFORMATION AND PASSAGE OF SUBSEQUENT HYDRALILIC CIRCUIT LEAK CHECKS.

»  HYDRALLIC CIRCUIT LEAK CHECK - TESTED AT 1500 P3IG WITH HYDRALULIC FLUID.
FASS/FAIL CRITERIA NO VISIBLE EVIDENCE OF EXTERNAL LEAKAGE AND NO
FRESSURE DECAY.

PRELALUNCH:
»  WSE IS OPERATING DURING PRELAUNCH PHASE AND INTEGRITY IS VERIFIED
EEFORE LAUNCH USING YEHICLE INSTRUMENTATION.

GRCUMD TURNARDUND TEST
s+ ANY TURNAROUND CHECKOUT TESTING 1S ACCOMPLISHED N ACCORDANCEWITH
CMRED.

{C} INSPECTION:

RECEIVING INSPECTION

RAW MATERIALS ARE VERIFIED BY LAB ANALYSIS. VERIFICATION OF MATERIAL AND
EQUIPMENT CONFORMING TO CONTRAGTS IS PERFORMED BY INSPECTION.

LCONTAMINATION CONTROL
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FAILURE MODES EFFECGTS ANALYSIS {FMEA) — CIL FAILURE MODE
NUMEER: D&-3A-DG10- 0%

VERIFY INTERNAL CLEANLINESS OF HYDRAULIC LINES PER SPECIFIED REQUIREMENTS.
CONTAMINATION CONTROL PROCESSES AND PLANS AND CORRGSION PROTECTION
PROVISIONS ARE VERIFIED BY INSPECTION.

ASSEMBLYANSTALLATION

TORQUING PER DRAWING REQUIREMENTS IS VERIFIED BY INSPECTION.
MANUFACTURING, INSTALLATION AND ASSEMBLY OPERATIONS ARE WERIFIED BY
INSPECTION. PART PROTECTION, COATING AND PLATING ARE VERIFIED BY INSPECTICN.
SEALS ARE VERIFIED BY INSPECTION TGO BE ASSEMBLED USING HYDRAULIC FLLID.
VERIFICATION THAT SPOOL SEAL HAS NOT BEEN EXTRUDEDR AT LOWER LEVEL OF
ASSEMEBLY 1S BY INSPECTION.

CRITIGAL PROCESSES
WELDING 1S VERIFIED BY INSPECTION,

NONDESTRUCTIVE EVALUATION
EXAMINATION QF SURFAGE WELDS FOR SURFACE AND SUBSURFACE DEFECTS 15
VERIFIED BY X-RAY AND DYE FEMETRANT INSPECTION.

TESTING
INSPECTION PQINTS PERFORMEL DURING ATF ARE VERIFIED BY INSFECTION.

HANLDLING/PACKAGING
PROPER HANDLING AND STORAGE ENVIRONMENT 15 VERIFIED BY INSPECTION.

{D) FAILURE HISTORY:

CLURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, ANTH
OTHER FAILLRES EXPERIENCED DURING GROUND PROGESSING AGTIVITY CAN BE
FOLIND (N THE PRACA DATA BASE.

(E}) OPERATIONAL USE:
ASCENT, ENTRY: SHUT DOWN AFFECTED ARPUMHYD SYSTEM. DELAY SHUT DOWN ON
ABCENT IF POSSIBLE TO SUPPORT POWERED FLIGHT PHASE.

-APPROVALS -

EQITORIALLY APPROVED : BNA A ¥-2%5-1%
TECHNICAL AFPROVAL : VIA APPROVAL FORM P RECIL-O00R_O06-2A
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